more functions. Many of these activities are due to the presence of highly diverse secondary metabolites called phytochemicals produced by plants as defense mechanism against predation by microorganisms, insects and herbivores [14] .
Azadirachta indica (neem) is a tree in the mahogany family. It is one of the species in the genus "Azadirachta" and is native to India, Bangladesh and Pakistan, growing in tropical and semi-tropical regions. Other names include "dogonyaro", "vimba" and "kohomba". In East Africa, it is also known as "muarubaini" which means the tree of the 40, as it is said to treat 40 different diseases [15] . It is an evergreen tree, cultivated in various parts of the world. Every part of the tree has been used as traditional medicine for house hold remedy against various human ailments from antiquity [16] . Neem has been extensively used in ayurveda and homoeopathic medicine and has become a cynosure of modern medicine. The importance of the neem tree has been recognized by the US National Academy of Sciences, which published a report in 1992 entitled "Neem -a tree for solving global problems". The advancement of neem research has been documented [17] .
Vernonia amygdalina (bitter leaf) is one of the widely studied medicinal plants. It belongs to the family "compositae". It occurs as a small shrub with height from 2-5m, the stem is rough with young branches and petiolate green leaves of about 6mm diameter. The leaves are elliptic in shape, short acuminate at the apex and slight chordate at the base. The bitter taste of the plant leaves gives rise to its common name "Bitter Leaf" [18] . The bitterness can be abated by boiling or soaking in several changes of clean water [19] .
Furthermore, various studies have been reported on the safety evaluation of neem and bitter leaves. Methanol extract of neem leaves exhibits oral toxicity in mice. Crude neem leaf-extract causes structural change in meiotic chromosomes, decrease in sperm count and sperm motility. Saponins extracted from these plants are toxic when they have direct contact with systemic circulation [20] . In view of the above -mentioned facts, there is a need to conduct chemical studies on both Vernonia amygdalina and Azadirachta indica leaves to elucidate their comparative chemical properties. This work was aimed at investigating the comparative phytochemical analyses on the leaves of Azadirachta indica and Vernonia amygdalina and to estimate the concentrations of their trace elements and macronutrient status.
II. Materials And Methods

MATERIALS
Fresh leaves of Vernonia amygdalina and Azadirachta indica were collected from Abakaliki in Ebonyi State. Sixteen male albino rats were obtained from Zoology Department, University of Nigeria, Nsukka, Nigeria. All the chemicals and reagents used were of analytical standard.
METHODS
Chemical Analyses
(a) The method of Onwuka [21] was adopted to assay the quantitative phytochemical analyses to determine the concentrations of alkaloids, flavonoids, glycosides, saponins, tannins, phenols, β-carotenoids, cyanogenic glycosides and steroids in the leaves of Azadirachta indica and Vernonia amygdalina. (b) Concentration of trace elements (copper, zinc, iron, manganese, nickel, molybdenum, cobalt, silicon and lead) and macronutrients content (sodium, potassium, calcium, phosphorus and magnesium) in Azadirachta indica and Vernonia amygdalina leaves were determined using atomic absorption spectrometer (AAS).
Data Analysis
All the tested parameters were subjected to statistical analysis using t-test. Differences between means were regarded significant at p<0.05 [22] . 0.020  0.000 0.010  0.001 *These elements were higher in the leaves of Vernonia amygdalina while others were higher in Azadirachta indica. Phytochemical analyses of Vernonia amygdalina and Azadirachta indica leaves showed that both plants contained relatively high levels of alkaloids, flavonoids and phenols and minimal concentrations of other phytochemicals (Fig. 1) . Most medicinal plants are often rich in alkaloids and this can be physically observed by their stiff nature [23] . Azadirachta indica is rich in flavonoids [24] . The quantitative phytochemical analysis of Vernonia amygdalina leaves recorded higher levels of flavonoids, saponins and β-caroteinoids while Azadirachta indica recorded higher levels of alkaloids, glycosides, phenols and steroids (Fig. 1) . This is because of the differences in species variation [24] . Strong antioxidant activities have been reported for flavonoids from Vernonia amygdalina and its saponins have been reported to elicit antitumoral activities in leukemia cells [25] . Phytochemical analysis of Vernonia amygdalina leaves showed that anthracene, glycosides, steroids, flavonoids, proteins, carbohydrates, reducing sugars, saponins and tannins were present [26] . Phytochemical screening of Vernonia amygdalina revealed the presence of saponins, sesquiterpenes and flavonoids [27] . Tannins are relatively present in the sesame plant and chick weed [28] . Zingiber officinale, Viscum album and Azadirachta indica are also rich in tannins [29] .
III. Results And Discussion
Comparative Chemical Analyses of Vernonia amygdalina and Azadirachta indica Leaves
The samples also had high concentrations of phenols and glycosides. Phenols are moderately present in Telfairia occidentalis [23] . They are also moderately present in Mucuna pruriens and the inhibition of ATPase activity in Vernonia amygdalina is due to high concentration of glycosides which regulate the sodium/potassium ion pump [30] .
The phytochemical analysis of Azadirachta indica revealed higher concentrations (mg/100g) of alkaloids, glycosides, phenols, steroids and minimal levels of other phytochemicals (Fig. 1) . Phytochemical analysis of Aloe socotrina (aloe vera) yielded high levels of steroids, phenols and tannins [31] . Phytochemical analysis of Zingiber officinale (ginger) yielded very high level of phenols [32] . Physalis angulata contains high concentration of tannins, followed by flavonoids, alkaloids and phenols [33] . From the above observations, it is obvious that plants have varying quantities of phytochemical constituents and the plants under study are not exceptions.
Trace elements analyses showed that both leaves of Vernonia amygdalina and Azadirachta indica contained high levels of iron, zinc, copper, and manganese. Vernonia amygdalina had higher levels of zinc, iron and manganese while higher levels of copper, nickel, molybdenum, cobalt, silicon and lead were found in Azadirachta indica. The concentrations of silicon in Vernonia amygdalina and Azadirachta indica leaves were the lowest (Table 1 ). This may be because silicon forms complexes with soil and not readily available for plants. Lower levels of cobalt and lead may reflect the non-occurrence of cobalamin (a cobalt porphyrin) [34] and nonnutritive nature of lead in plants [35] . The higher level of iron in Vernonia amygdalina may be traced to the heap of corroded empty food cans usually dumped in the area by its residents. Generally, iron is the highest occurring metal on earth [36] .
Macronutrients analysis showed that both samples contained high levels of potassium, phosphorus and sodium. Vernonia amygdalina leaves contained higher levels of sodium and phosphorus while Azadirachta indica leaves had higher levels of potassium, calcium and magnesium. The concentrations of potassium and calcium appeared highest and least respectively in Azadirachta indica leaves (Fig. 2) . Azadirachta indica is known to accumulate high level of potash [37] .
IV. Conclusion
The leaves of Azadirachta indica and Vernonia amygdalina contained varying concentrations of chemical, elemental and macronutrient components. They can serve as good sources of useful elements and bioactive compounds. The leaves of Vernonia amygdalina could have better anti-oxidant properties than Azadirachta indica leaves.
